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(54)Title: NONFOGGING AND STAINPROOF GLASS ARTICLES 



(57) Abstract 

Nonfogging and stainproof glass articles produced by laminating an alkali-barrier film and a photocalaJyst film on the glass substrate 
in this order, with the surface of the photocatalyst film being made uneven at an arithmetic average roughness (Ra) of 1.5 to 80 nm with a 
mean space (Sm) of 4 to 300 nm; and nonfogging and stainproof glass articles produced by laminating an alkali-barrier film, a photocatalyst 
film and a layer corresponding to a monomolecular silicon oxide layer or a layer of an organosilane having in the molecule at least one 
member selected from the group consisting of polyalkylene oxide, alkyl, alkenyl and aryi groups or a hydroryzate thereof on the glass 
substrate in this order. These articles are usable as windowpanes of automobiles or buildings, glasses or the like. 
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i (3 6 0-3 7 0 nra) SitttLTJIMtU IItX MCcfcD#9#£i;fc< 

fc£, 0. 8mW/cra ! ©SSftgg (3 6 0~3 7 0nm) !B9t&&tt. 

jE^T?*I»3 5° ©W©JftffiT©*Rtta»S©ilil*Ma (3 6 0-3 7 0 
nm) !Hlt!ia[©2'-5«K:ffia-rs. ^©W«EH8«flffl3fl«/h*neB&#lHHKtt 
2 4^W&±©l»«»att < i:2«rlWart©l»«liI*tt*»tJe'r 

*@«iSIWTI»l,fctt, -TfctoS. 

[B&sii^iKi] / [B&sm%i«ra] 

©«# 4 o a± © %> ©#!»## v x y>& t u T»a tc^ffl -r s ci t *«t # s . 

B&f5«p»ttSOT©Sn»»ttttm:oTfTofc. 
©# 7 X«©?5SaflB»tt* . TE^ 1 ©g*P£<fc 5 BfcffFflSCTfro fc. 
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*** L < ftT H 5 £ <h 6 & -5 . 
[&Kfcl2] 

x^j^'j^-hoiraaaawiffl^tf osa*: has-i o, Z3;na-n* 

5££*fc|g) 11. 8mm&tm.mn 0~~2 0 nmTl^dM 0-3 0 OnmO 

-> >J * □ o -r h* (iS P °B^ : x y -7- y ? x o u p , b ^k*iiH*^a«, 

@^15mS%) 13. 3S»gg<>:2-7 p DAy-;P7 4. 9 

}g£L, ^n$r2-yp/V-;Hf3S»fg{Z^LT. Sfi"T?2«rKia«i-r« 

-fAli^7XilS, flttBIHIiOj»J«ffl=i— r^f 2 0 cm/ 

m i n(Dm^-cm^±\fxm^Lrzo I(D^7XI1S$1 0 0tT3 0#f B 1$£*£ 

s*. $e»ic2 5 ow3 o^ftjift. 5 o cc^-yx^x-ii^rBi^s-rs 
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zfwaw&mm (sm) ^wn-mjimmt (-fe-r n-m^sc^ttss! rsp i 

3 7 0 0J ) ZmmLxmbtztCZ, Ra = 7nm, Sm=2 0 nmTSoL 
^•v^M^H-^m^^^O^^fe^O^Tai^So 3 5 3mL 
(1. 2mo 1) >^ h* (T i (O i P r) 0 KSI 

#L&a*£>2 4 8mL (2. 4mol) ©7-ir3MU7-fe h> (Ac Ac) *\i=L 
h*ffl^T»^r»C*TU. mi*IHH*#T5;iiK:«fcD£jfcfcT i (Ac A 
c) » (O i P r) 2 ®ft®mzmc (&jg) . -75, &jJcx*y-;H 3 9 8 
mLl:h'J7Mni« (TFA) 0. 7 5 g $-frfc8tt£||HLfc. £ 

£§flt& 3 2mm/m i n©&firC3l£±W\ MT 3 0 #|HWaft», SSK. 
5 0 0*CT3 0»mttJ5R-rS^tfc«k0. 7 5»*KWB0. 3 8SS%K-y 

ITOffi$Ra=7nm, G0tfb©¥i^Bf Sm= 2 0 nmT?*ofc. 

iJ->y;pc©Mte«l»?9ttttlMiiilSftsa2K:w-r. i*->y;pctt, -*>7 
;i>a ' (Jt^«sj l ) (lit LTl»*iHiatt3ft«Wk:iPi±-r 5 fctfe fc^#^^tt %> 

[$1B0!I3] 

fh7/ h^»7>5 0tt$. 2-7d/V-;U3 0 1N58& 
2. 5Sfig&. *«ktX*3 0asai*lPA. 5 0"CT2I§P B , M&#U 2 6C30 

ttj»Lfcy-^5-f AaH1^7^jg (6 5mmx l 5 OmmX 3mm) ± 
E7;P#UiEWfltffl , /;PttKg»U ^/7X^3 Ocm/m i n©&gT*3l£ 
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T?3P#IBJ#MaSU JP*®2 5 0 nm©TO->'J*^Jl^^$nfc^7X«^ 
3 0 OmLCDaSTfcx^y-Jl^l 5 OmL-r^-^-Lrc. )t*fCtt4 2. 6g 

©^^F^f v^DsR^Kt 1 5. 9 g©yi^y-jn$ >^inLx 

3fe^-tCtt^Ufeo t>5-#fcttFU7;U:*-PBI« (TFA) 0. 23g£Jn;LT 
«#Lfc. 2:3©»«£fi£atBiLfc&fc % 2. 7 g©7K<>;3 g©#'jx?^> 

^un-;i/ (^1=2000) fcrn^T^fc^-sa^fca^Tfttf-rs;: 

>y«t+»caaift. 4. 6 cm/mi n©ififl[T5l*±Jf*CtK:«krj|Kfta[ 
*l/IIT«6»Lfc. 3 5 5 0t:-Cll©KI«ifiK-rsctft:«t»5, 7y*JK 

a) #3 5 nmT?*0A»t>G3i!!i©TO|HJIH (Sm) #1 1 0nmTJ5of;. $6 
[*JfS0ij4] 

fcl 0 cm#©7-:^< AJ£m&#7X£ffliiLfc. HdivU*M©=i-T-^ 
y 7 5 aa& 2 - y D/ty 7 5 MM, Tiz^PT-tr h > 5 a 
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•> U A1I^7X«$ iil 2 0 c m/m i n©jggT3l£±tf. lOOtt 
3 0»Wtt«$*, $6(C2 5 0"C-C3 OftT$mkZ^tz&. 5 0 0V,*-7> 

§8Lfc, ^®a$2r±l2M^P B 1*5i?8i[^^fflViT^*fct^5. Ra = 7nm. 
Sm=2 0 nm?*D, >lgtf£lgliili<>:£< 3Effcj&«fcn;i ttft>frr>tz. 

*>^E©#ai»*»f9tt*offffi»***2k:*-r. c:nj:0v u->:/;p 

[*iW«5] 

iLox^y-;n:o. iNB«*imL^Lit#Lfc. 
ifttt5»7 9 8 gi: [*h*~> (tfux^i/ yptf;H MJ*h 

*~>v^> (^yVHcSt^thfi TSIM6 4 9 2. 7 J , ^fr*p9 0%. fr^fi 
46O~5 90, X9-U>**-*M K3M£6~9) £ 2 ggsiJPL 3 0 "CT 1 1*181 

$zmM4 <D-V>7)l'E$:±aZmifimizmmL, 5 cm/mi n©j$fin?3l£± 
tf^ClttCctO. 2 CCT3 O^^ii, l&MU £ 

a*T)fr*> L/£»k:tt7KTtt< J5fe»LT. # U X^ k>** > KSSrfl^fiK:^ 

Ra=7nm, G3£bO¥^BISm= 2 0 nrnTSofc. 
1^>^F©ft|||»#|»«tt(ll©Wffitt**SE2 fc^r. -b->yjUF«1t>y 
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T2mmm.&istc (Am) . -%m\z. xh5xh*>v7>5ossg&, 2- 

:/d/V-;h 0 0 ofiMSB, 1N©C8&2. 5S»g&> feJ;^7K5 oa*gfl£ 
in*, 3 0rT2l^8t#L*: (B&) . A&£B&£il&L 5 CCTSim 
2 6 £ 3 0 M 1 B ffitmm*k LT> 7)Vti U KffilBffl vOU$£#;t. 

ttftUfcV— ASISf^^Xttt (6 5mmx l 5 OmmX 3mm) ± 
l57;P*'J3£»rjlffl\/;^tcjSSL. ^77fi*l 0 cm/mi n©&gT3l# 

±tf-o/;n£fc#Lfc-. in*M-e*»wttji$#. $ eic so or 

(y'J*9 2li%. yj^-7 811%) 

6 0 nmTS-pfco mmm2*mmm?mtim®&&m^~Cj£sbrc£Z\?>. R a 
75*0. 2nmm Sra=4 2 0 nratSO. fitSSet^ti^fc. 
■tf>-/;i/G©MB&#^i4«B©fHffi^^2lC^LT^^. ^tletO, U" 

[*JS0*J7] 

IS) r-f >^L£^J-?£6 5mmX l 5 OmmX 3 mm©V— AJtgf 

8 5. 6 g (0. 3mol) O^^h^-f yyn^yKI:, J£#L&# 
6150. 8g (1. 5mo 1) ©7W7t h>^t'ak7 h^ffl^Ti* 
fcSTFU »miHMf#Lfc&, X^y-;i/7 1 0 gSSHlDUfc. d©$K:, $ 
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— 60 nm©f^~73D-f H : J-*-7 s /)VC S -N. 

£*fc§3, @J§*#3 0MM%) 8 0 gfct'jLl^ h$ffl^T^CiTlTl«)li| 

4>!fffiZ.WStL* 1 0 cm/m i n«?lt±lfMTlW$t, 5 0 0"C 

>»K£»fc. :®Htf^>li0«)IITOIS (Ra) tGflia© 5 !^ 
51 (Sm) £, K¥W*SMMfc*/Jtt>T#«>fc£;i3, Ra#10nm, Smrt* 
7 0nmT?&ofc. Z©<fc?llLTf#£nfc1t>:/JU£l*->:/;UH (=^7XS 

[IUfi«8] 

>"7)Vl (=^5X*«/->'J*«l/IHIi!b*<K^>fll/S i Ox*^ffl§ 
^J£0J 1 !3i£^fc©tHi;^j£TI»«l»?5ttti*ffHllliLfc|g**^2 \Z*t. 

[*8fi«9] 

->^>JI (J1^4nm) Sr^fifcLfc. Z.Wy~7MZ. 5 0 0 WS5JBE7k®*T£ 
jb^t. 8 cm©E»a*e2 4B#F B mMltL, ->7>l£&ifcLT, S 
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%m) tr*. c©-y->y;i/^Mogtw^ffi$ <Ra) twthwmm (s 

m) m?mt>mWl8i&m^TJ£lbtztZ.?>. Ra^O. 2nra*iTS0^ 
OSmriU 3 0 nmti&^fMi&oT^L 
*HS^J 1 C^fcOtlPli:^j*TBiftl»«ttlB*IMIiLfc«S*&3{2 

[«fifl l 0 ] 

>:7*Lfc^i*6 5mmX l 5 OraraX3mra0V-^7'f AlKI^f 

mm*Jfr*?-9 J-)VTZ 3 BSffiHWRLT$fctt*flJ^T. £1609 3 E*©#j* 

R^^^Cf^B^ffilC^^Ta*^*. 3 5 3mL (1. 2mol) 
©^^xh^V/Dtf+^F (T i (OiPr) 4) K«#Ufcj&<& 2 4 8 
mL (2. 4mol) ©7-fe-5MU7-te b > (Ac Ac) Seal/y htfflWft 
*l:fSTL, mi$P^#T5C:<hfCcfcO££&T i (Ac Ac) , (O i P 

r) 2 nmmwt&wt. c©»«. x^;-;n 3 9 8mL^M. -twzm» 

*«*«V-^5'TA^BW[^7^*«*, COSMIC* >BUfl:i-7 : ->f >^tt 
+ 3 2mm/min©igT?lf±^, MT3 0#IHM£«». £ £> 

C 5 0 0tT3 0ttffl&j£?5Z£\z£K). J?*IW6 0 nm©7t^-Xll!! 

s i oxWfiii) t-rs. 

■^>^KCDft«»*B&f5ttti©i i Mfiis***2»3*-r. cn«k t), vyzfiv 
immrn 1 1 ] 
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( 1 5 0 0 r pm, 1 0U>, ?£fi4m 1 ) ICTJSKU 5 0 0ttl ftlll] 
»6 0nmW*©*tt«E»«tS»J«Lfc. fc¥#*r©*MI, r©ft 

mm) t?z>o ^©^^^©JwsTOaa (Ra) <tpaia©TOiBiiH <s 

1 2 ] 

3S«t LTVOl^UfcCJ: Dtt 8 0 nmJP©¥fi-> »J #M (7)Vj] U i£8rJg|) 
S3— >^Lfcrh£6 5mmx l 5 0 mmx 3 mmCV-^'f 

mmmiO nm©Uftf^>M^i[« (i8jD a D£ : ST-KO 1 . HJ^g 

mm^n.m. bjbjhomk. *ffc?-*>£«8fis%) 2. 7a«a. 

X*y— ;H9 5. 3Hffi. Sl*UO~2 0nmtg^4 0~3 0 0nra 
©»K«>U*3 0'fK (ffiA« : X^-fy^OUP, B£fl#I**£#tfc 
& l§»15ii%) 1. mK©Baif[{t^* 0 . 6MSg&£^fiT- 
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(7D-3-f^>^) . M7Xi$i 5 ott?3 o#f B m&£-a\ 40 
mm&m) t-ra. z.w>?)Vimv>mwvz&i£ (Ra) tiaia©WMiB 

(sm) m=f-miimm^m^x^tct^. Ra^SnmTSO^S 

mrt*2 3 nmT&SIHia^ffit&oT^fco 

{-mmrni 3] 

>^Lfe^fffi6 5mmX l 5 OmmX 3mra©V-y7<A3iI^7 

fh7/ h+->->7>5 0S*g&, X*y— ;P5 3 011$, 
;i/5 3 OSMgC, 1N58&2. 5fifig|L *3 OSMfc^tf h V7JM-Dg£& 
(TFA) 1. 4g£Jll*-, 5 0 < CT2^MJ$L. £ "dIC 3 Ott 1 B fa\t%& 

tiMkls1t\>-yy'( h&ffi&1lz>*WL (1 0 OmmX l 0 OmmX 3mm) S\ 

±mT)\/%vmmmmv)m\zmmL. #^xi££3 o cm/mi nornm-em 
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7y*«^H-y»ft^^>*fl:3i*il/S i OxWfflSI) C© 
1J->y;U:^@©3?ffi¥^ffi£ (Ra) tBflfiiOTOraiH (Sm) HmSrt® 
«tt*ffl^T*«J>fct^5, RaAU. 2 nmTS0^Sm^2 0 nmT&o 

[It^i2, 3] 

fc< -to** W>:/;PN LTSTO#KFJ5tt1IB©fffliU 2 
(J£«E0I3) 
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i. Xyzmttoi&mzs rwjimm, s&zfyemmmttvmizmm 

LTttQ. ytMmm<Di&m\Z 1 . 5-8 0nmO|[mftS (Ra) *3cktf4 
~3 0 0 nm<7)IHldbW^RI (Sm) ^-rslHia^J^^nT^-S^g^ 

5 . H&iBiHiCi«Htii57;i/^ vaaiifc<D&wwa\z& QBf&znzm&o)®.® 
i ~ 4 (D^rnfri mizmmovjmffimjj^zm&o 

6 . H9iBiaa«s®[Hia©75:vi7>ip* vmttm<D±<Dm&yttemm&t*tf& 
-rzmmwaizi: o ^fi£$n^»*©igffi i ~ 4 o^rn*> i ^fciBm©^#^ 

7 . tffiH^MiKM>&^t^^ >& i o mm%izA±$t!m?£<»9m i~6©n 
-rn* i m\zmm(Dmm&jft#7xv>}&. 

10. mmxtemmwo. oo2~is§%©7^^n j ?^*-rsB*^ 

1 1 . mmytfimm* i o ~ 5 o o nm<D®%.&G?zm$i<Dim i ~ i o 

12. nnftTfrtivmmmiimimm. mtT)v^~^^ m<tr?>. m 
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#£fc5!»#©$&ffl i~ii ©vi-rn^ i mizmwKDyjmmmx^xvo&o 
- 1 2 ©urn^ i ^ictam©i^s^^vx#jD a p. 

1 4 . ifi27;i/* U MM** 1 0 - 3 0 0 n m<DJP*£*tt5iit:£tf>l&ffl 1 

1 5. mmr)i't]vm%imrf7vm%i?$:'£G-?z>m*<Dtmi~i 4©u 

16. MiH7;p*UjSssifJi^o. o o 2-1 om*%<D7 ^m^wr^it 

17. j]7zmtt(DmM\z. 7)v-t>*)mmwk. %mm, ts.t>mzmmm 
m&rzte# u r )\s*v >*^>ks. 7;u+;i/S, 7;py-;uS43«fctf7ij-^ 

is. mm&mv>)ttmv5±mte. o. 5~5©j?*#ft¥^#^;i&£W-r 

19. itufBtf^X^S,©^®^ ^3p^^ (Ra) ifil. 5-8 Onm 
T*&D#0[H]£b<W5KBI (Sm) #4-3 0 0 nmTS^DDCiSrWr-S^© 
$SB 1 7 1 8|E©©l£gl»^#5X#Jq a p. 

2 0. MIBIHCittME7Jl/*UjKl^ll©MIHlia^«tDM^ns^0$g 

h 1 9 izszmtDffimffiftXyxm&o 

WT3S®IHIfi£«k9Ji^Sn5iS*CD®B 1 9KfBiK©l»g|&?5#57 > ^o a D. 

2 2 . MIB^MiiM^i?^^^ >£ 1 0 M%£U^tr!if#<Z)$&ffl 17-2 
1 (D^-ftlfr 1 ^»C|E©©l^#^^7Xtlp a p„ 

2 3 . mmmmm&mit?? btzzm&vmm 2 1 ^mmmmm^ 
7^ pp. 

2 4 . ME3tM8SJ8ia<£ e> \Z7 y 3jtMT££tJi»#e>$£H 2 2 Sfctt 2 31: 
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B*©i»«isfri9#7Xttft. 

2 5 . ffiG^ftJUgtf'0 . 0 0 2-1 li%07 ^ ^ij§c^££-*tf 5it#© 

2 6 . wi&ytMi&mw 10-500 nm<DB%-&trrz>mj£<Dmm 1 1 - 2 
5 ©n-rna* 1 E*:fBtt©B#wj5#7;*ttfi. 
27. Bai27;i/*uwnj5iw«m, mit7fr$~v&. mt^>. m 

#l|gl. 

7-27 ©nm*> 1 JRKE*©te*B&J5#5*«fl. 

2 9. SaE7;P*UilflSrK3ft«l 0-3 0 0 nm©JP#Wr5»#©ttH 1 
7-28 WTtvfr 1 «fcfE*©S&*l»i§;*f 

3 0 . mU7)Vts »J XBrflttf 7 ? *IFP£a*rr*l»*©«H 1 7 - 2 9 © 

urna* i *icE«©i»«w«^7^»a. 

3 1. fflE7;fc&UjfflWft&«0. 0 0 2~10li%«)77$ll^tt 
5»*©«H 3 0 ISm©MRS^^XtlD a a . 
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